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I K K - i -t?©«fcfclSH I - T R A F(d®& 

F - * B ^rSttfbt 3 3 ^tf-C^ A^l-TRAF(;^^L'J>Htt§M 
© -b 'J >/ * 1/ * - y * i- - -tf -e $> § %M I a: B * -f- - I K K - i \z m t -5 o 

% mar? 

ifcv^D77-^ii'j**^'7*70' (lps) "p&£fey-j v ± J y \z 

J: -a tl> S^ffli^ji^fitMv TNF-a (tumor necros 

is factor-ar), IL-1/8 ( i nt e r 1 euk i n - 1 /!) , I 

L-6 (interleukin-6), MI P - 1 at / /3 (macropha 

ge inflammatory protein-la//?) fti?©$fc&iSg 

LPS, TNF-a, I L - 1 /J K £ o X rSt£ ft $ *1> TNF-a, IL- 
1/5, lArB-a&^&£^g(3«g&jtfc?©te¥#NF-*B©$BE£§t:>- 

ft&JSfcg^fc ^iSSt v?D7r-v 

liltt-$SRAW 2 6 4. 7 ©L P S#J* ( + ) fr h (-) 3? £ © H8 T' +>" 7" 
h 5 £ is 3 > ^flfefj t tz o f#e>*l£*£-f©5*>^D->#2F9(±, & ft |a] & 
£ftNF — A:B£fj§j4ft"f&,l£#£q£>ftTV > >'5> I /cB^r^ — -tf— a, /J ( I /c 
Bkinase-a, /?) (DiDonato JA, et al . , Nature 1997 Aug 7;388(664 
2):548-554 ; Zandi E, et al., Cell 1997 Oct 1 7 ; 91 (2 ): 243-252 ; Mercurio 
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F, et al., Science 1997 Oct 31 ;278(5339) :860-866 ; Noronicz JD, et al., 
Science 1997 Oct 31 ; 278(5339 ): 866-869 ; Regnier CH, et al., Cell 1997 Ju 
1 25; 90(2):373-383) £ * * D V - £ #o jg, ^Mfe -f- Tf ft Z> Z t *»W h t tt *) , 
+ »«0#£ttc: a- Kt4I£|Rt I KK - i (indue ib 

le-I/cBkinase) i: ft £ L Q 



% ffl © BB re 

*28BJ3# 5»U, IKK-ittUB-aS'J >&<fb LNF-/cB * rS -fb t -5 

IMICPItS, *»HH©B*fflja»fci\ fe?B^ n F - K 3 5 c 
£#'C£&&fa&mm£ft%tZo Jf;*«W©iIi|»lt I-TRAFX 

ffs i 0ti> lps izxzmmm (-) ( + ) © i kk - i oidrna 
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SI4G3PDHSffll>&*^*/T«to 

m 2 Bltts IKK-i©LPS #!l»^fc<D m R NA»8i*lS|l8©fijafc«fc»>y'-»f 

H 3 Elli, t MKK-iiv>XIKK-i07UftI«fl)Jti*jj?t. 
H + Ofi*^-eH*nfc®«-ttH-©S5!**Lx [] <b®>fr\t*i--M Y * J 
> £ * L x * EP Ji D > y - Y * -i >^t. 

&4 0tt, IKK-itIKK-a, I KK-/?©7;y8S3»JOttK*^t = 

ta*©^ * f? * yv-t safe Lfcaj^ttH-osw*^ u [] ©a$#i±*:h- 

i5 0lt y if > 7 d h Pflr {3 «t S &HS * 3 I K K - i <D%MZ m L 
i6@li, y if > 7 D * h £ ct 5 B - MB t T - *ffl»g {3 £ 3 I K K - i 

S57Bltt. ^V>^DyMf*f»C«t*Vi>^0||*ttK:43{*-5IKK-i©* 

© JW & * * I KK - i©»#SwLfcg|Bifc'ftfc*?<-rfe* 0 0 © T IS fi G 
3 P D H*ffll^i^4S5t, 

©IS£S* Lfc *©-?&*. IfflTSIt * W^fifcifiF L AGM (M2) 

IB 1 0 HO:, OthDtOIKK-itiSI /cB-aoy >»fb©IS*S 
^ LfcB]®tftfc^¥ST-fe5o @fflTS!J> * Wi* **ttF L A Gftft (M 
2) {cj;§^< J .y^D-yh(; t fcb If IB L 
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ffi 1 1 Htt, IKK-ikl-T RAF tolM&ftlZiitt ZtiL&&<DBfS.&7jit 
Wmi-Kt>Z>i*n-C$>% . Ml 10©l/->lttFlag-IKK-i*s 1/ - 

> 2liMy c - I - TR AF^ L--> 3 ttF 1 a g - I K K- i tMy c - I 
-TRAFS^t. 

mi 2 HtiU l-TRAFOi?5t;*l!«:*)8UtKK-itffl|g^fll«(Z)M 
***Bliiifc:ft*>*9*TJfc*. !B12Ba©l/->lttl-170»«-*^ V - 
y 2 tt 1 - 2 4 7 iltL !/->3lil9 3- stoplfJtS, U->4l±±g 
(FL (Full length) ) £ * ft * ft * 1" « 

^1 3 0 ii , I KK - iCi4 I - TRAFffl'J > R -fb S 5* JH H C ft *> 3 ^ 
Jl T* & 3 o »13H©V'->1% 3SV5liFlag-IKK-i©»^7> 
27x£^3>L £*>©£> l/->2, 4M6ttSl^h7>X7i^3> 
b * © £ ^ 1" o 

^tifeSo mi4H©U->lM5lil-170Bifrtt^ l/->2SO t 6ttl 
- 2 4 7 HIH-t, l/->3St>*7iil9 3- stop»rM'*s b->4^t58li 
±fi (FL (Full length) ) fc^ft^ft^to 

mi 5 0li> fcli G S T - I - T R A F © I K K - i tc «fc 4 U > Rtfi £ * t B 
HfcftfcaMT?**. mi 5|fflb->ll±Flag-IKK-i^7>X 
7i^3>Lf:i©S*U l'->2li^I*IKK-i (K38A) 

> 7 7 I ^ V 3 >b/z^©*^1"o 

#Bfl»%as-r -s fc«>©gfi©^» 

* 1\ #16 9,8© I KK-iOcDNAf D-zy^fco^TSlflBt*. 
^T'-yl/i'a y^yb???- 7"^ -f yyf'f ■b'-J'S'/a (suppression 
subtractive hybridization technique) 4ffll>t, v ? o 7 r - V %1l£fMftT: & 

3 R A W 2 6 4 . 7 0U#*'J*«'*7'f H (LPS) Mft C £ I* * ( + ) » 
(-) $ i: © F.5 T' +t 7* h 9 £ S/ 3 ykWtt L, L P S ftl* C «t & 38$ $ ft T < * 

ite* ©7 7 U-=.>^*ff-3fc. M I P - 1 a/jS, G-CSF, TNF-a 

4 ©BEfflae^tHOJl, 7 o©rrMitferF©7 7 ^^t-SHfe. 
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;cDH^D->#2F9li, fl**iQ;tfcl*RAW264. 7 X \t t> f *>H 
&$£!&&-&<7)^£* 5 4B3PigeDL P S$iJig(^, tfijffijiclg^fi^igjjn L £ ( $ 1 H 
#«=0 , 1 Elli, 7^D77-y|MttRAW 2 6 4, 7 £ l> * D >y 
7 ^ H (LPS) it b T R9 * ni < 3 MB.-f © / V > 7 d y h «?rr £ * b 
fc * CD ft * D RAW264. 7 CD L P S (1 0 0 ng/ml) Hf m (-) t 
( + ) C*'J(A) t RNA2 i ug51 0 /o7ti^7U' - T if D - * \Z X ft SI ft ft 

DNA77^^>t- (2F9) £:7D-7 P £ffl^T:>'W7''J*WX;*-|*;to RN 
A«#*flT?ft4;:fc4G3PDHfcfflV*T!&lBlCDTK£^Lfc. 

I®mRNA0^S©l!Jf^gjaSi^5^ L P SJH&H 21^^*^^ 
iPL^to. 4 fifW-e k- * ti b 2 4 t, i: © v ^onzm^> tz (I20# 

120 lis RAW264. 7 ^1 0 0 n g/m 1 © L P S "elJI I, 
C^bfcl$IW0&Cb-*^RNA£«iaib2 5 /z gf o 1 °/„7t;i/A7 , P - 

*S*&^bfc*0Tfft* o 7D-7li7-)^IKK-i (mIKK-i) 03- 
foyiM^ffl^to RNAii)^fE$)^C^G3PDH*fflUti20 

RAW2 6 4. 7 * 4 R#H L P SfiJiS b T# fc m R N A c D N A 9 4 7*7 
'J U 2F9®77y^>f47D-7J: LI^©ie?ffl4I$flfeo 

CCQjIfc^li 2 1 54bp0*-7>'J-f-f>77l/-A (open readin fram 
e) \Z 7 1 87Ui*3-FUTUf;, y-tfc?i?CD*S3ls 7*-* ^-*± 

Ttt£SBC?!l ft, «||g*s*flI0t b cDNA7D->KIAA0 1 

5 1 J:ii*tDy-*5i<, ftmmZT I S m\s sOlX- & 2 . 3%t*t) 2F 
9 ji K I A A 0 1 5 lO^^XCDiJ^y^-^-hXtb^t^PL^ntzo 

KIAAO 1 5 1 C^^-CffillttOH*^ feiftfi^f ttx «j£P0££ftlA:B- 

a , 0 (I KK-a, I K K - /? ) T" ft D , *t--l? H^-f >©«Btttt7 5 ; 
®l/^;i/-C-?ft-?ft2 9. 1%, 30. 1 % T* ft ^ £ = 
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2 F 9, KIAA0 1 5 1 tt * fc N - >fc J* fc-b U >/* V * - + 

Y * 4 > x + Jfc £ D 4 v > V y /•« - F / 4 > *s 2 o K tf> £ *x , IKK-o, IK 

S^ft-^Hnduc ible-IKK (IKK-i) a^tJ^tto 

t h IKK-ii?^IKK-i®7^ Jtftftg 3 8t, tH 

KK-i, tUKK-a, t h T K K -/9C7 5 7 RHB#l0Jt«£» 4 R| £ * 

H3[2T-[ix f5)-0ffi?iJ=&M*^-C*fflAi?^ D x 4 >S [] T?^ 

L fc o £ fc , n ^ •> > v y ^ - F ^ > © T £ * E|J £ 13 L T ^ -5 o 
t64Httt> H-CKJHOMy^fciru-tEfiu, * ^ - -if K X 4 > * [] 

bTl^o IKK -ax I KK-/?fflAiJ .3;^-;i-7-MJ 

Lfeo IKK-a:, IKK-/fliiJf(0aii:«tlfi|:««LT^5fi)C»LI 
KK-i©mRNAI«l, HffiL * ffi Jfil & JliK BJc s JtK % < % 

> (Clontech) & R^X S V >7 B y hMUHtfi -a 1to 7D-7libt- 
IKK-i (hIKK-i)0J-fO^I^^L 
»»^B»e>n4 I KK- i©»S#^©JHteiiati*t4*O!&:<0fr*i| 

LPS©«Ji»B5 (-) & ( + ) t, T -fflflSii? * i; *;v->^ 

* S 7 *T<DMWLm (-) & ( + ) T*^ft^ftIKK-iffl&3i£y+F>/# 

Urufc. b -nfi-ciiL p sjw«u*»ft«iftai-e*&v>jb*, l p s fijsttc d 

IB 6 H 14, C 5 7 B L / 6 LfcMIS (B2 2 0) £ffl^T, 
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<3>£Jtjill&%1NA1l&ftM%W (high-gradient magnetic cell separation system ) 
MACS (Miltenyi Biotec, Berg. -Gladbach, Germany) iz X r> X B - ij0§S t T - 

mm* km is b -«i*stt l p s : loo^g/mi, t -mm&4 * ; ?j >/ 

y : lO/zMtPMA: lOng/mlf 4 l$IH!Mft U ftjft f r - * 

il/RNA^|(lil2 0//gfo, iy 0 7^^7; K - 7" # D - 2 T 
U» 2 W©*ftfclittfc y"tf>rn y M**r**Tt>fc, 7u-zr\*W * I KK 
-i (mIKK-i) O 3 -x -r > ^ fc . RNAltf?fll!^5:t 

§G3 PDH4fflUti600TSi:SiLt„ 

& H , ^ < o O v ^ ffl WHStt t * ^ * I K K - i <Z) 18 * L P S JW i» ml 
(-) & ( + ) -ClRJff Ufco 5 E 3 (natural killer cell clone) i; M 1 (Mon 
ocytic leukemia cell line ) Hfcl^T L P S M9L\Z <fc o T I K K - i (DftMtt 

ft 7 H©#l'->±fcB3ftfcH*«!N I H 3 T 3 (fibroblast cell line) . 
E L - 4 (thymoma cells) > 5 E 3 (natural killer cell clone) , M 0 P C 
3 1 5 (myeloma cells) , B C L - 1 ( B cell leukemia) N M 1 (monocytic 
leukemia cell line) ft b , 4 5^0 LPS ( 1 0 0 n g/m 1 ) M&M (-) 
tft ( + ) T h-^*RNAftJ*tHU»2HO»^i:H«lcy y Mpfft 

f7of:l«-c*5, 7D-7ttmIKK-i«)3-TO^iSa*ffll^. RN 

L P S MOM&K «fc * I K K - i © 851 Sit* 3 O #g A» £ 
fcitUfco C5 7BL/6i»&SJRlfettfi7^D7r-y*LPSs PMA, 
TNF-a, IL-1/3, I F N - 7 v I L - 6 I; J; t> t 4 ^WJt Lfttt I 
K K - i ® 2S5t £ M o IKK-iliLPS£(Wl:*TNF-ff, I L - 1 /? , 
I FN-r, I L-6C£^T*B:!Ii J 8§#£ft;fc#PMACJ;oTttl§$$ft 
fc^-afc ($8B9#!ffi) o 

£f!8I2l2> C5 7BL/6*>6«lRLfeB[fi?^D77-y^ »8H©*U 
->J:C^Lfc|l:LPS : Ug/ml, PMA: lOng/ml, TNF- 
a:100ng/ml N IL-1/8 : lOOng/ml, IFN-r : 2 5 0 U 
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/ml, IL-6:2000U/ml h-#;URNA£MtfJLf&20© 

mIKK-i03-f^ >^««Sffl^fco RNAMA^l-efeJC^G3P 

I KK-a, IKK-/0ttlBIISrt{3j£S«*Si*tt£i:NF-tfB £ Mitt 3 
^trt^tf-^-v-yr-y^tcfc^M^JxTOSo I K K - i £ l> T t 

I, X - f> - i? - > T v * J £ I *) IKK-i©NF-/c B ffittfbfifc £ 4ft ft L „ 
£ 1\ IKK-iffl N FLAGx^-75^LpEF-BOS| 
S** *-£l^a&£#ISS*fls« Lfc ( p E F - B 0 S - F L A G - WT - I 
KK-i) o pEF-BOS-FLAG-IKK-i*feli^^^-©*©3> 
FD-;HNF-«Bffl;^7i7-^H-^-3>;h7^ h 2; 2 9 3 T 

©*£m, i k k - i ttto*s*is#ttcN f - /c b £tsi4<b-r* i £#gi!*>a> 

^--tfitfc^ >^ h ^ fp (pNF-«B-Luc) i:, 

I KK-i»e^0N-^Sl;FLAGxth-7^^^bpEF-BOS^S 
t£*-fcl-»?-:7£n — >bfc3>*h5£r (pEF — BOS-FLAG-WT 
- I KK - i) £fctt^**-0aKD3> b n - ;i/ & - fan n h ^ > * 7 x 

pEF-BOS-FLAG-WT-IKK-i(Di^^77ffiTt^l, S9| 
OTSH^W^M&ffiFLAGttf* (M 2 ) I: i5-f U 7 7"D -y D S 

ffi L ti © £ t> t o 

IKK-a, I K K - 0 tt ^ > K h n T I * B - a & U > SMb t * £ i: #*D ?> 
C T* , *«W(5IKK-ii«, I /c B - a ON 5 3 

■7 -fe (in vitro kinase assay ) (; £ (5 Mffi btzo 
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pEF-BOS-FLAG-WT - I KK-iXlil KK-i©3 8SI©'J 

i? > %t r> - > lZg.it 2 Vtz 5 a - 9 > r 3 > * r (pEF-BOS-F 

LAG — K38A— IKK— i) 5 2 9 8 T 8BBS t -»*fe t F5>;7i^a 
> L ft o 2 4«f«»i:»I$nfcIKK-i^>/^*&l4K3 8A-IKK- 
i * >/s* £fciF L A GJntt (M2) CfcoTaftaBfcJ: D*t«U Otb 
D ^ 7*" — If 7 7 -b -f £ ffl V ft 0 

SRJ:Lt, I/cB-a©7>*U>U^-hctt)C-;fc«££')© ; e^ftG 
ST-IJcB-aN^/^ (WT) , J tliG S T - I « B - ff N« 3 2|1 
i; 3 6f got iJ>Sl$if^f.*77->Cf ^.feGST-I /cB-aN^> 
^ 9 ( A A ) * flj l> ft o ft 8 0 k D a C I K K - i © g E 0 > ttfti © > H # B 
OS-FLAG-WT - I KK - i©l/->Cgfte>tlfcc I K K - i l± G S T 
-I/cB-aNn/^ (WT) & »J >BMb Lfctf* K38A-IKK— itiG 
ST-I/fB-oN^>/^ (WT) *y>BHbbftjb»-3fc 0 2; ft ^ IKK-i 
HGST-I«B-aNn/^ ( A A ) £ * < V > 8Mb U * *>> o ft (H OB 

*m) = 

HI OEItt, -f > tT r n (in vitro) "C ©IKK-i Ci4 I * B-o«D U > 
R-(b©IS**wLfct.©Tf**. 29 3 TMt:pEF-BOS-MOCK*t 
BpEF-B0S-FLAG-WT-IKK-i*feB3 8#|(!)'J } ;>t77 
- > £ ^b £ -fr ft S a - 9 y Y 3 > % r 7 * b (pEF-BOS — FLAG — K 
3 8A-IKK-i) ^>^7i^>>3>lfc, 2 4 BSRB&C^ 

8*ftftIKK-i*>/^*ftllK3 8A-IKK-if tfitFLAO 
(M2) la^TftgrtPitciOMb, > If b □ *t-<7yt^ fcffl 
^ft 0 Mfc I * B - aOT'y* 'J > U tr - b <fc D C - D G>*iofc 

GST-I/cB-ffN^>;^ (WT) , £ftl±GST-I/cB-aN(7)3 2# 
i i: 3 6&§©-te U & fc**fc 9 (A A) £*B§ 

igC#^£*y 7 7 D-*Tf»S Ufc * 0 S^fco IKK-i* 

f;liK38A-IKK-i^llJ: [?- 32 P] ATP530-C, 2 0 *H|fi£ 
?tfetSDS-PAGEl:H8^*-h7y*y77^l:tl i filt. ^E|1T' 
Q6'J>fiEft©M>Fi:GST-I/cB-aNO^>FSSlfeo ^^i (#£ 
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kDa) tStSlfe, SlO00TS(^>/^i^fciFLAG)rt# (M2) 
«fc 4 <( U;7D.> hCi!JffjiLfetS***bfe. 

W±Ott«*»e>, *$B£© I K K - i U\ N F-/e BOffite-fbCMfc I * B 
© N - 3fc*8i £ ft ft * 4 -b U > SiS * U > »fb t 4 - t # n>J *> ft \Z ft r> tz . 

**W© I K K - i ffl c D N A ^ D-->^©ISjRlfl 63&>H*nfctt*KflX 
V'-e®7;7 «S?"JSSyiJ3e t ffi?'J# t 1 li t M K K - i ( h I K K — 

i) Ott&flBfll*^ It* D s SS^iJS^ 2 li h I K K - i ©7 5 J mm^it^ b 
T <^4 o ^fc, S5!l#^ 3li7i)^IKK-i (mIKK-i) ©i£SS!?iJ£7F 
UT*D, IE^J#^4ttmIKK-i©T^y »S5»J*^ IT l>4 . 

^-KpW>*£-f4Km©-b'J >/*l^->*:>---t?T:;fctK © m R N A 
Ofllivi; d 7 7-i/*Ci5^T L P SMAlc <fc n xmmatiZ Z. t&W 5> friz 
& o &. #M© IKK-i(57;7 8K8lfcJ:, I /C B J U > Kit b> NF-/C 
B 4JSttfc*4 IKK-a, IKK-/8fc»l>fflHttt^b&. 

#3&B£© I K K - i (i, j&lgb *fg jflt 6 M a if C ftj&ft fc %M b T £ 

»K »«1fttT -«||SC«|J5RWC»Sbt^fe. *fcB-«Jfc, IEV^D77 

^ jl 7 (natural killer) t/t^ 

$ij&t4 fc»3l#it5&b, IR7^D77-5>tTNF-«, I L — 1 /J N IF 

N-7v I L- 6fi!itK fclcJ:^T*»S#«!aSbfc. :h^©;+f>7 

fc 3fflj3£{Io Tfc t) N &«©«££ »> if & bfc 3 tfr *> I K K - i lijftjfiE 
KlS£l8fc>4#?-eifc42;#;t€>*i4. 

IKK-i©NF-/eBiStt1^U#-*-y->Ty*^fcJ:-3TJB*rLfc 
2 9 3 T «ej|@ {3 I K K - i fcafefflftflr* i: » S K: N F ~ k B 

#r£f£!b£ft4 £ i: # flH 6 A> C & „ IKK-ililKK-a, I K K - 0 t 
mmiz I a: B - a©N-*iS£#& 1-4-b 'J U >S?ftt5 3 fctf'f > tf 

r D * ^ - 7 u> 4r ^ T* BJI K & o £ © , l/*-^-i/*->7 'Vt-f fll^ 
3ixfcNF-*B?S£f&li, IKK-i#I*B-ar<DN-*J|fcy>«fc*4 
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<£ D^JS#S§£i*ti> NF-/cB£rSt1 : '(t;t~ ; 5#rM& I atB+-^- — 
-t? X- & % Z t A 5 1> frr> tz o 

*&BJJ© I K K - i tt, L P SiiJ$2B#fS&A>?>MfiA 5 igi]n1- 3 £ J:, 
ittStttNF-ffBSffittfttiCJ:*^ L P S #ij & K <fc 2> N F - /c B (7) ft 
ttflSOltfcfcSilKLT^* WIH** 1 **. IKK-ilJIKK-a, IKK-/3 

^^^^W(CNF-/cBro?Stt^*ffi)$iJT'§^5Jtg't4* s $)D^ I KK - i©3> 

$?>Hx *3Slfl£> I K K - i t&~S.ttmt ZftT £#8ff- 3 fefe, 
7" U s» h* & & ft ^ & o tb IKK-iOT^y^54 1-7 1 6#|JGAL 
4 DNAi®£M (Binding Domain) tO*^7^;^I # 

t\tc&mW£, GAL4fittlbia (Activation Domain) t 

* y $ y % £ ttfvllfeftt V B mm A MO) cD N A7 << 7? 
'J-tdttpACT277^5 KT-^gfeil^ftofco 3HRi£tti±-e£W£fi : V^ 
i^nfcBtt^D->J;i777? h* & @ « U l«|J!)i:DNAy-^>^tJ; 
D JM*ie?"J0&££tto fee d s>-tft$®tg« N 1 0 * d - >#RCK3«I# 
ffig£JxTl>* I - TRAF/TANKfci-T'fe^feo 

Hlic:«iBrtK:*ur I kk - i k I - TRAF^m^ti^if 

- i ON -#*MI£ l-Ttt*D U ^M^tt-p E F — 

Bos^:«»a^fi. $f;tn- t r a f on -*«hcm y c %xe b -7 

HtMlllL, ^i^i'^-pEF-B0Sl;i*JiA,ie o z h <b £-y-;i/WE«H 

ft-^fco 2 4BSR3&S M£ l.OXONonidet P-40 fc^ifMy 7 
r-Tf W&<b bfeo Rl*ft*tftFlagiii#*5V>li:RMy c fittt? ft!S%R 

* ©gftftlSfiMy cfci#&SV>liiiF 1 a g^-Ox^^ >/□ 
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^co*53l£mi lBCSt. * 1 H«V->lliFlag-IKK-i4, 
l/->2BMyc-I-TRAF$, 1/ - > 3 B F lag-IKK-i^Myc 
- I - TR AF^to JAMyc}A&-Cft$tfcl$£*i4F 1 a g - I KK - i 
( j&l 1 H±> U-> 3 ) hjfiF 1 a gffittt? ft* My c - I - T 

raf (mi lm^y, i - > 3 ) t © m > f # # g w k & iii $ ft & o ft -a X , 
m ft* **«ia«uart c * t * jgft# ni&m l x h 4 z t &wfr t n tz « * fc 

&U->l3fctt48£J^itaMycln{*x & 4 OliJnF 1 a gfi»t(DftS«ti 
tl£ffiM y c tfttf^ & 4 Hli!ftF 1 a gjnttt >>x^^ y/D ^ hflltff *fx-5 - 
t X 5 IBti c fc* s T* g- 4 (mi 10, T ) . 

&£I-TRAF©^©M£^bTIKK-i^|££LT^4fr£±ga^[5] 
^©^^^fflV^-C^flbfeoit*3S«©I-TRAF^^^M#^ft^bfeo 
N -^fllCMy otftHttth I-TRAF07U StEfllO 1-17 0, 1 
~ 2 4 7ife5^ai 93~C^ffl (stop) £T*©lfJ+&pEF-BOSfciffi 
fril/vfio Z ft h % C 0 S - 7 flSUaC F lag-I KK-i fc&£h5>*7x 
*5/3>Sfr^fc. 2 4 B$ia'#C#IJlS£ Mft L, £ fcxM y c tn^X ft 

?(D&$k%mi 2HCSt. * 1 2KI©V->ltil~l 7 0 »f tf" £ . 1/ - > 
2lil~ 2 4 7 HH-4s U->3ttl 93-8topifr4, U - > 4 li ± ft 
(FL (Full length) ) $?n?H^to dfte>&&8£tffcl|IIJ& 
Pyc tt#-?ft&$P#£ft4 F 1 a g - I K K - i ©A> Ftftftti} 
Sftfc (11 201) o g£otI-TRAFIiN-*Si®l 7 0 7^i4^ 
LTIKK-i t&GLT^ZZ t&mbfrttSi^tco * fc & U - > K * 4 * 
W«*R<Z>#JS«tt s Rjfc-fbto&lnF lagfnft (H 20(C) > &4^ttffiM 
y c trtft ( iU 20 F) -Oi^^y^a^ h« tff % ft -5 3 t izJa D ttB b 0 
^tc, I-TRAFtf IKK-itiU 'J > Kfb £ g 4 «R £ 5 # 4 1*8 
Ltzo C0S-7MBtFlag-IKK-ii:Myc-I-TRAF*b5> 
;7^ya>U 24 B$H&Mfc b fc „ Rl*fttl*tftF 1 a gtaftifc 4 W> li 

P] ATP£2>D;i;Kf&U OKlD*t-l?7^^fTofc, 
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HSmZmi Zmizmto 3filF5UFlag-IKK-i©»$l> 
5>X7i^3>LH(5^ 1/ - > 2 , 4fit/6liiSif *h7>^7i^i/ 
s > Ufc * O^t. - ©*g£7> 6> tnCFlag ( P- > 2 ) iii TFttM ycft 
# (U->4) ©t>f tl©^iS»*|S|«5^lc^VM:^ Myc-I-TRAF©iJ> 
mil®'* y Y ttfa&Ztlfzo I^Myc-l-TRAFIiIKK-il:i») 'J 

> «fc * n a ii t $» * 3 t h ^ t a -3 fc c * £ & i/ - > £ * a * > 

g©^3Sfi(i, nj?g{bfe£tt F 1 a g J/i# (SB 1 300b->5, 6 ±) , 
l^litfcMy ctfif* (SI 1 3E]<Z)U->5, 6T) , Oi7^7D!» Hlff« ff 

I -TRAFOJf©tRtt*»U Myc-I- 
TRAF0fcfcM#(l~17OBr)|-s 1 ~ 2 4 7 »r tf\ 193~stop| 
, ±g ( F L ) ) tIKK-i^CCOS-7|Bi:h5>^7x*^3> 
BJ$M£f3fco JnF 1 a gSftfeS l^ttiaM y cfcWTlft&®.& 

tSIRfc*14BICS*1-. ^14l2|CDb->lSl>*5lil~170|gfn-=&s 

> 2 Slf 6 (i 1 ~ 2 4 7 $ttf£, U- y 3 Stf 7 ti 1 9 3 ~ s t o p Brtt^s V 
->4SU t 8SiM ( F L (Full length) ) ZZti^timto Z 0) 
mmfrbTL (l^->4, 8) KIOiMyc-I-TRAF ( 1 - 2 4 7 ) ( 1/ 
- > 2 , 6 ) © U >®Hb#tS& <b*l£o tt-a"C'i>*<J:*I-TRAF©l 7 1 
-247F i 3(IIKK-itr c tf)U>Kft*§!t?)gl5ffiA5#SLTl>?)i:#^e>n 

$f,IC, I-TRAFOil^V/^ISffl^T, ^tl^IKK-iCit) ') 
y|Hb*S»*frif ^ iPttWtfc. *t I - TRAF*>^^KO||»*fTofc. 
tM-TRAFcD N AS^ilrt-e 9)19 * * > S ^>77i7-^ (G 
ST) t<D*/5# yrt9Ht[,X%mnl1&tli l %ft'7 i 7Z5. FpGEX-5X- 
1 CttfciiA,*!. j!f>n/:^^^-*^)BSDH 5 ffCMIftSfbfe. *BI 
8£ L B«(*Jg*H-C»*««»x I P T G*Sin U 3 B$R8 ft t 0 JR L fc . *B8 
l^PBS "CSA" USfWlt <t !) ®ft Lto ZJxlCTriton X - 1 0 

- 13 - 



WO 00/24908 PCT/JP99/05916 

fc**fc. y**f-*>*7rn-7C«£UfcGST-I-TRAF*Wt* 

S - 7 Flag-IKK-i^7>X7i^>3>lf;, ffiP# C g#if* 

IKK-i (K38A) £ft*£bh5>77x?i/3>£fro£ 0 K 3 8 A £ H 
#14 A T P*S#M 1 1 X. £>ft£ -f >rtC#4t« 3 8 § EI 0 'J y 

>*77->^Iftl/t*Otft0 4 ^ < © * - li d © aJ(i O * S C J; 0 =¥ 

* Wftft; U ffiF 1 a gift R**tt> fc. ftfittfefeiji Ufc G S 

T-I-TRAFftl. 0 // gjDiT-f > t b Df 'J >®{bMJfe£ffV^ 
-tf T -tr ^ % -a fc „ 

*©<SjRft»15iat:^-r,»15BI©l/->lttFlag-IKK-i*b 
7>77x^>a>Lfe*0?^L, b->2i4'£HftIKK-i (K38A) 
^7>^7i^aHf:t®S*t. :©i^CF lag-IKK-iSi 
«$*fcW8S"C GST-I-TRAF0'J 7$ft.7j s i§:#> "bftfc (SI 1 5 El© U- 

> l © ± ) o k 3 8 a * R^-e a u > » ft; tt K ft n * 3b» ra fc (mi 50 

© > 2 ©±) o tot I-TRAFIlIKK-iCtd 

■e»4:i:i ! «^tS7fc. *fc* K 3 8 AtfffljJSrt icis^-t&Sl bTv>* c 
t\$. WSfti«ff*tftF 1 a gift#T!$ xa* >t*d * £ i: T* H sS b 

fc (11 5SCT) o 

£ ft ?> CD . IKK-ii'I-TRAF i: t tS^t % Z. i: #18 % ii> t ft r> fz * 
£ b lZ J > a * j-- V Y V* 4 IZ & *) I-TRAF^IKK-i!Ut) >J > 
®ft£gl4*ftliWSR^fc*d£#l!8e>i>>fcfcofc 0 I-TRAFIillOTR 
AF2*,tVTRAF3i:lS^t4^?i:l.tllS*n&»?f»4, TRAF 

h LTOH&LTV** 3 h^W^ntl^. ft[:TRAF^?li7* h-^^Ci 
at5TNFl/-b7^- J pCD4 0 h 3 *©■£&»)* Itl^V-feT*^- 

&©^*;i/fc3§&$»Ki: b-cft^ft-o^. 

TRAF^tt'JA> F©*J*£4. 0 1/ -fe 7 * - i: £ M b rStelb £ ft 

<5*^ rSixft£ftT^&^#llM4*afS©l*M3;fc^-t I-TRAFJ;ijg^t5C 
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fcfc i. &iStt<t*«flfclMIP3ftT^* tnmtiX^Zo SETC I KK- ittl 
-TRAF*iJ>|ftt5:J:-CTRAF^foSttfti:B!S»i:Bl^LT^4 

W±0 «fc "5 t, *M©I KK - ilJ7* F-y^^t'!:IIt5TRAF& 
f©Sttfti:BI4l/TU4C!:*6 4 T R A F #7- {3 gg 1 1 £ 7 b - ^> * mm 

■So *£9J<!)|f gfflJilttttt, I KK - i fcJK*J:»F*£ii*£#i:*»&fc**<D 

£tz, *%Wlz&^x\Zs I K K - i Ifi?l:»t57>f-t: >7£*&bj§© 
IM 

CR«* *l "Ctt ft ^. 

USte^J 1 (mIKK-i©cDNA7D-->^) 

1t7'^l/v3>it7 r h7^5 L 7>W ^iJf-f€-<>3>$ (suppression subt 
ractivehybridlzation technique) Siffl^tx V # D 7 r - i?$kMlMVkT*& Z R 
AW264. 7GDLPS 1 0 0 n g / m 1 f O fiJSl ( + ) # h (-) ?¥ h © f^T* 

tfrr^fa^fcfcfrU l p sjW«k: J: D »***xr < *Jte^©^^ y - 
- > y 4 ff o fc o 

MIP-U//5, G-CSF, T N F - a ft if ©86 $11 it 7 £ in 
7 o0 &$«£-?© 7 5 ^ > h 7 o0$ffM»£7©d *> ^ n-> 

#2F9li 374bp©E£7»r>t^&o£o7D-->#2F9©££7©£g 

RAW26 4. 7*4WpHLPSjH»bt^fcmRN 
A^f)AZAP77-y^ffl^tcDNA77-y7'f77 'J-$<ti}bfe. 2 
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F 9®3 7 4 bp©77!7^>h&7>yL7'<'J >^ai:ta- S! P-dCT 

6 ft * n - > © £ £tt 2 9 1 Obpt^fc. d © ft £ ? 2 1 5 1 bp 
Qt — yyi)-?-! > 7 7 V — K (open readin frame) 1:7 1 7fCD7UK^ 
n-KLTUfco d©«fc?©i&£K?iJ£K«^ 3 i:*t. *fc, ^©T^y 

HJBfl 2 (hIKK-ifflcDNA7D-->^) 

RtDDB JCIS*ntl^fiiBJ<JKI AAO 1 5 ISifctLT, t r 
Si)lfflcDNA7^7'J-ir>71/-F!:UPCRS(;J;D, b r © I K 
K-i(DcDNAHD-^>i/lt„ Cffli:§©PCRS(:ffl^fc77^7- 

©ifi^jy^ 

5' -ctttgcctgactcagggcagctcagag-3' s llf, 
5' -atggtgcagaagagcagtgttggaatc-3' 

d©ft£?li, 2 14 8b p©*-7*> 'Jf0^7V-i (open readin fr 
ame) C7 1 6fl©7'?>'»S3-HLy'CV>fc„ CI © «{g ^ © J££ SH?iJ & IE ?0 

itst. it ^©t s: y giBe?ij4@e?ij#^ 2 {;^-fo 

£JI«3 (LP SW»fc:«fc**q->#2 F 9©&3S) 

V * □ 7 r - Vjk®mm R A W 2 6 4 . 7ftU##Utfy*5>fF (LPS) 
-CJW»LTR*SftT < 6ft£?©/ If >7D y r$*Jf ofco 

RAW264. 7©LPS (lOOng/ml) $J« ft (-) ft ( + ) © # y 
(A) + RNA2 / ug£l%7*;i'A7?. h'-7^D-7t:tiI*||L, t ^ D > 
^>7-l/ >£*k?8U ^7H^'>3>finhfcIKK-i0cDNA77y 

IB 1 l2©Tf££* U£o 
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'MUM 4 (LPS$iJ«l3ct5^P->#2 F 9 <D%m®ttM&)&) 

RAW 2 6 4. 7 S1 0 0 ng/ml©LPSt-$i)iL, 0. 5 B$fBK 2B#fS, 
4RIHK 8l$RfK 1 2l$|flU 2 4Wf|ffl«ja»{w h-^^RNASttWUx 

i (mIKK-i) © 3 - f-* -Y > £ ffl ^ £ o 

S120l3tc RNAl*s|it'$)5:^G3PDHiffl^-C 
£ 2 EI O T ® fc ;Tx t o 

5ltt«l 5 ( I K K - i ©#51) 

&KSfr p o 1 y(A)*RN A 2 // g#7D '7 r-SftfcVJl/^w y 

>> a y ■>f>7 r d y h y 1/ > (Clontech) SffiUt;if>^Dy )•« 
IHZ'iT-otzc 7D-7f±h I K K - i i03-t^ >^M£ffl^£o 

5 EHw** to ^SEI^^^EPlix IKK-ifflffiBfc^LT^*. 

«04 6 (»iCiimKK-i©*8) 

C57BL/6 Lfc*IBttfr (B2 2 0) fcffl^Tx i^£)@2fi& 

5. #J £1 ^ 51 (high-gradient magnetic cell separation system ) MACS 
(Miltenyi Biotec, Berg. -Gladbach, Germany) C £ ? ? B - MB T -tttt&d 
Jitfco B L P S : 1 0 0 // g/m 1 N T-|||»tt'r*yv-r*>>: 1 

0/zM^PMA: lOng/mlXM tiffflMm I, bT#T? h - * ;V R N 

AZMDiL 2 Q 1 % 7 *)1/A7 ? C-T^fD-^tttMti^tt, 

3116$ 4fc^«l:yif>7Bs'r»ffi*fT0ft 0 7D-7ttmIKK-i©3- 

6 HC^fo RNAltf*fCft«:UG3PDH*l8^t 
91 6H®TRCSLft. 
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nmw7 (Thorns c*wa i kk- iomrn) 

V t> 7 OJfflflS-l*, M*NIH3T3 (fibroblast cell line) % E L - 4 
(thyioma cells) > 5 E 3 (natural killer eel 1 clone) „ M 0 P C 3 1 5 
(myeloma cells) v B C L - 1 ( B cell leukemia) x » Ml (monocytic 
leukemia cell line) 0 * ft * ft £ , LPS (lOOng/ml) MtiLm (-) 
4 BSR30L P Sffl&m (+) ©r-*;mNA**|fflU HffitfH fcHttfc 
yif>7Dy KlllfSff^fc, 7D-^ttmIKK-i®3-f-f >^*«*ffl 

C 5 7 B L/6a»&8WL&l!Bv*D7r-$>fc* LPS : 1/zg/ml, 
P M A : lOng/ml, TNF-cc : 1 OOng/ml, I L - 1 /? : 100 
n g/m 1 x IFN-r : 2 5 0 U/ml, IL-6:2000U/mlT-eft 
*ft*J« Lfcft* h-^;i/RNA*ilUaiL, HJfe0!l4 J:ll&£yif y hM 

KfSffof;, 7D-^|imIKK-i03-70^i«$ffl^£, 

8 12 to I80*C (-) tt*j«& L-fc fro LTV>*„ 
RNAIiSfi?$§;i:^G3 PDH^ffl^t^8 BlOTSfc^ Lfc 0 

^S(S^ 9 (IKK-i^l^^^-©iS) 

IKK-ilfi?(DN-**tFLAGii;h-74fi^$*t a FLAG- 
hIKK-i77^^>hffl5' igi: 3 ' S8£$iJISBfllSalI+H'r£o<>K 
*tSt^5-f V-KJIJ 1 (1) (2) Sffl^T, PCRSCTffaLfc. 

( 1 )5' -gggtcgacca ccatggacta caaggacgac gatgacaaga tgcagagcac agccaat-3' 
( 2 )S' -gtcgactcag accatcagga ggtgc-3' 

dft£T-^*- (pGEM-T) (Promega) \ZV7 >? D - y'& s U 
SMSal IT-1ffll3aibTx pEF-BOS|63i^^^-^^^^D->LT, 
^S^^-pEF-BOS-FLAG-WT-I KK-i bfc. 
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XmmiQ ( I K K - i £«fc i N F - k B OtSM) 

2 9 3 T113X 1 0 s iC> NF-/cB3>t>^^b#-^-3>^ 
r (pNF-/cB-Luc) (StratageneM) i: > UMm$-£ftti 
I KK-ilSS^H-pEF-BOS-FLAG-WT-IKK-ii, * ft 

?hO//g (SiB^D > o. i. o ug. 3. o a g in * r N ~jae 

95i:h7>^^)' HT - 1 (Trans it LT-1) (Pan Vera Corpo 
ration*!!!) Sffl^f; 'J*7x ^3 >ai:i 0 3 F 7 >7 7 y 3 > 
D y< # (Pr omega) tt|fflri7;Hl/y7i7- -tf 1/ # — # — y 
T.J-h (Dual Luciferase Reporter assay system) £WV">"?\ Jl/ :> 7 7 — S 

ttD N A « tt p E F - B 0 S - ^ ^ 4> - C J: -a f 4 a g fctt- U . 
^S^|9|l:^to &*>\ ffl 9 lOTill^ W?7S£in;F L A GJnft (M 

2) izxzj u;7d^ K: J: D ff ffi 1/ & * 0 * * L fc . 

2Ufc0!l 1 1 ( I KK-i©3 8#B©yS>>*75 = >fcLfc*»#0«Jft) 

#OKa-r-y3>iat), I KK- i<0 3 8 ||©Uy>*3-KL 
Tl^MSs 77->^3-Ft5lSII:LT, I K K - i CD ^ £1 # CD & £ ? 
£M U£o #4 > Y K sy til* b^>^7^-V--it^ h • 

l/^r-f ^ F U-^^*yX + ^ h (Clontech) £ ffl ^ £ „ 

mmm 1 2 (iKK-io?fi#©«s^H-(5iii) 

|^^-pEF-BOS-FLAG-K3 8A-IKK - i ZffigkLfzo 

mmmi 3 (gst-ikb-cn^w** (wt) cdsi&) 

I/cB-a07>*'J>'JK-r«k»)C - # £ Kr U 7c T ^ J KSB^J 1 

- 7 2 S3- ki-*«{k^*»3Su, :n^«it-fssn, ^^^^^->-b 

77D-7T»!llTOST-I/fB-«N*>/^ (WT) fcft&„ ^7*- 
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14 (GST-I«B-aN^>;^ ( A A ) ©§*£) 
GST - I irB-oN®3 2 # 0 i; 3 G #E <D X *><>> i> 7 ? -> 

?*>t7 7D-^tMSlLfeGST-UB-aN^>;^ ( A A ) 

Hffitf'J 1 5 ( I K K - i K: «t 5 I /c B - a © -fe "J > a* * U > Kfls ) 

2 9 3 TJiJJS 2x10 e ffgt, pEF-BOS-MOCK, ^iJgtf'J 9 ffffc p E 
F — BOS — FLAG — WT-IKK— XkU 2tHf:U-^> 
F3>7f7^ (pEF-BOS-FLAG-K 3 8A - I KK - i) £ ■? ft 
?}lffl^T, 1 Ocm 5 s 4 ( d i sh) ± T? - ft fc h -5 > * 7 x 7 

^3>Lfco 2 4 IfclS&ClgJKSftfc IKK-in/^*fcl±K38A-IK 
K-i^>;^SttFLAGM (M2) fc * r> T Aft ttfcfc J: D !»» U -f > 

-ffN^W^ (WT) , Xl±, *«5« 1 5ff (A A) fcffl^fc. 

IKK-i$feliK38A-IKK-i^l§i: [ 7 - 3 2 P ] A T P £ 3 0 °C , 

2 o #fasjfo£-y-fc&s d s - p ag e \zmm'&*- v ? vtv 5 7 -r izxmm 

»-fb0>t>H*jj*Lx ^CTO^BlHGST-I/cB-ttNC^VHISt. # 
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< 1 20> Identification of Novel Substrate I-TRAF of IKK-i Kinase 

<130> JA901491 

<160> 4 

<210> 1 

<211> 2154 

<212> DNA 

<213> Hunan 

<400> 1 



agatgcagag 


cacagccaat 


tacctgtggc 


acacagatga 


cctgctgggg 


cagggggcca 


60 


ctgccagtgt 


gtacaaggcc 


cgcaacaaga 


aatccggaga 


gctggttgct 


gtgaaggtct 


120 


tcaacactac 


cagctacctg 


cggccccgcg 


aggtgcaggt 


gagggagttt 


gaggtcctgc 


180 


ggaagctgaa 


ccaccagaac 


atcgtcaagc 


tctttgcggt 


ggaggagacg 


ggcggaagcc 


240 


ggcagaaggt 


actggtgatg 


gagtactgct 


ccagtgggag 


cctgctgagt 


gtgctggaga 


300 


gccctgagaa 


tgcctttggg 


ctgcctgagg 


atgagttcct 


ggtggtgctg 


cgctgtgtgg 


360 


tggccggcat 


gaaccacctg 


cgggagaacg 


gcattgtgca 


tcgcgacatc 


aagccgggga 


420 


acatcatgcg 


cctcgtaggg 


gaggaggggc 


agagcatcta 


caagctgaca 


gacttcggcg 


480 


ctgcccggga 


gctggatgat 


gatgagaagt 


tcgtctcggt 


ctatgggact 


gaggagtacc 


540 


tgcatcccga 


catgtatgag 


cgggcggtgc 


ttcgaaagcc 


ccagcaaaaa 


gcgttcgggg 


600 


tgactgtgga 


tctctggagc 


attggagtga 


ccttgtacca 


tgcagccact 


ggcagcctgc 


660 


ccttcatccc 


ctttggtggg 


ccacggcgga 


acaaggagat 
1 / 8 


catgtaccgg 


atcaccacag 


720 



WO 00/24908 PCT/JP99/0591 6 

agaagccggc tggggccatt gcaggtgccc agaggcggga gaacgggccc ctggagtgga 780 

gctacaccct ccccatcacc tgccagctgt cactggggct gcagagccag ctggtgccca 840 

tcctggccaa catcctggag gtggagcagg ccaagtgctg gggcttcgac cagttctttg 900 

cggagaccag tgacatcctg cagcgagttg tcgtccatgt cttctccctg tcccaggcag 960 

tcctgcacca catctatatc catgcccaca acacgatagc cattttccag gaggccgtgc 1020 

acaagcagac cagtgtggcc ccccgacacc aggagtacct ctttgagggt cacctctgtg 1080 

tcctcgagcc cagcgtctca gcacagcaca tcgcccacac gacggcaagc agccccctga 1140 

ccctcttcag cacagccatc cctaaggggc tggccttcag ggaccctgct ctggacgtcc 1200 

ccaagttcgt ccccaaagtg gacctgcagg cggattacaa cactgccaag ggcgtgttgg 1260 

gcgccggcta ccaggccctg cggctggcac gggccctgct ggatgggcag gagctaatgt 1320 

ttcgggggct gcactgggtc atggaggtgc tccaggccac atgcagacgg actctggaag 1380 

tggcaaggac atccctcctc tacctcagca gcagcctggg aactgagagg ttcagcagcg 1440 

tggctggaac gcctgagatc caggaactga aggcggctgc agaactgagg tccaggctgc 1500 

ggactctagc ggaggtcctc tccagatgct cccaaaatat cacggagacc caggagagcc 1560 

tgagcagcct gaaccgggag ctggtgaaga gccgggatca ggtacatgag gacagaagca 1620 

tccagcagat tcagtgctgt ttggacaaga tgaacttcat ctacaaacag ttcaagaagt 1680 

ctaggatgag gccagggctt ggctacaacg aggagcagat tcacaagctg gataaggtga 1740 

atttcagtca tttagccaaa agactcctgc aggtgttcca ggaggagtgc gtgcagaagt 1800 

atcaagcgtc cttagtcaca cacggcaaga ggatgagggt ggtgcacgag accaggaacc 1860 

acctgcgcct ggttggctgt tctgtggctg cctgtaacac agaagcccag ggggtccagg 1920 

agagtctcag caagctcctg gaagagctat ctcaccagct ccttcaggac cgagcaaagg 1980 

gggctcaggc ctcgccgcct cccatagctc cttaccccag ccctacacga aaggacctgc 2040 

ttctccacat gcaagagctc tgcgagggga tgaagctgct ggcatctgac ctcctggaca 2100 

acaaccgcat catcgaacgg ctaaatagag tcccagcacc tcctgatgtc tgag 2154 

<210> 2 
<2ll> 716 
<212> PRT 
<213> Human 
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<210> 3 
<211> 2910 
<212> DNA 
<213> Mouse 
<400> 3 

gaatteggea cgagaagata gccaagccca ggagatgcag agtaccacta actacctgtg 60 
gcatactgat gaectgetag ggcagggggc cactgccagt gtgtacaagg cccgaaacaa 120 
gaaatccggg gaggtggttg ctgtaaaggt cttcaactca gccagctatc ggcgacctcc 180 
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tgaggttcag gtgagggagt ttgaggtcct gcggaggctg aatcaccaga acatcgtgaa 240 
gctattcgca gtggaggaaa cgggaggcag ccggcagaag gtgctaatca tggagtactg 300 
ctccagtggg agcctgctga gcgtgctgga agaccctgag aacacgttcg ggctttctga 360 
agaggagttc ctagtggtgc tgcgctgtgt ggtggctggc atgaaccacc tgcgggagaa 420 
tggcattgtc catcgggaca tcaaacctgg gaacatcatg cgcctggtgg gcgaggaggg 480 
gcagagcatc tataagctgt ctgacttcgg ggctgcccgc aagctggacg atgatgagaa 540 
gtttgtttct gtctatggta cagaggaata cctgcaccct gacatgtatg agcgtgcagt 600 
gctgcgcaaa ccccagcaaa aggcatttgg tgtgactgtg gatctctgga gtattggggt 660 
gaccctgtac cacgcagcca caggcagtct gcccttcatc cccttcggtg ggccccggcg 720 
caacaaagag atcatgtaca gaatcaccac agagaagcca gccggggcca tttcagggac 780 
tcagaagcag gaaaatggtc ccttggagtg gagctacagc ctccccatca cctgtagact 840 
gtccatgggg ctgcagaacc agctggtgcc catcctggcc aacatcctgg aggtggaaga 900 
ggataagtgc tggggctttg atcagttctt cgcggagacc agtgacattc tgcagcgaac 960 

ggtcatccac gtcttttccc taccccaggc cgttttgcat catgtctaca tccacgccca 1020 

caacacgatt gccatctttt tggaggctgt atatgagcag accaacgtga cccccaaaca 1080 

ccaggagtac ctcttcgagg gtcacccttg tgtccttgag ccaagcctct cagcccagca 1140 

catcgcccac acagctgcca gcagccctct aactctgttc agcatgtcca gcgacacacc 1200 

taaggggctg gccttcaggg accctgctct ggatgtccca aagttcgtcc ctaaggttga 1260 

cctacaggcc gattacagca cagctaaggg ggtgctgggc gctggctacc aggccctgtg 1320 

gctggcgcgg gtcctgctgg atggacaggc gttgatgctt cgggggttac attgggtcct 1380 

ggaggtgctt caggacacgt gccagcagac actggaggtc acacggacag ccctcctcta 1440 

cctcggcagc agcctgggca ctgaaaggtt cagcagtgga tcggggatgc ctgacgtcca 1500 

ggaacgaaag gaggccacag agctaagaac caggctgcag actctctcag agatcctgtc 1560 

taaatgttcc cacaatgtca cagaaaccca aaggagcctg agctgtctgg gtgaagagct 1620 

tttaaagaac cgggaccaga ttcatgagga taacaaaagt atccagaaga ttcagtgttg 1680 

tttggacaag atgcacttca tctacaaaca gttcaagaaa tccaggatga ggccagggct 1740 

cagctacaat gaggagcaga tccacaagct ggataaggta aatttcagtc atctagccaa 1800 

gaggctgctg caggtgttcc aggaggagtg tgtgcagacg tatcaggtgt cgctggtcac 1860 

acacggcaag cggatgaggc aggtgcagag ggcccagaac cacctgcatc tcattggcca 1920 
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<210> 4 
<211> 717 
<212> PRT 
<213> Mouse 

Met Gin Ser Thr Thr Asn Tyr Leu Trp His Thr Asp Asp Leu Leu 15 
Gly Gin Gly Ala Thr Ala Ser Val Tyr Lys Ala Arg Asn Lys Lys 30 
Ser Gly Glu Val Val Ala Val Lys Val Phe Asn Ser Ala Ser Tyr 45 
Arg Arg Pro Pro Glu Val Gin Val Arg Glu Phe Glu Val Leu Arg 60 
Arg Leu Asn His Gin Asn He Val Lys Leu Phe Ala Val Glu Glu 75 
Thr Gly Gly Ser Arg Gin Lys Val Leu He Met Glu Tyr Cys Ser 90 
Ser Gly Ser Leu Leu Ser Val Leu Glu Asp Pro Glu Asn Thr Phe 105 
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